Methods: Patients randomized for pulmonary angiography in the collaborative study of the Prospective Investigation of Pulmonary Embolism Diagnosis (PIG-PED) were evaluated. Only patients in whom the circumference of the calves was measured were included in this evaluation of PIOPED data. Among these, 232 had angiographically diagnosed PE and 446 had no PE by angiography. For purposes of comparison, measurements of the calves also were made in a nonrandomized current cohort of 101 healthy subjects. All calf measurements were made 10 cm below the tibial tuberosity. Results: Asymmetry in the circumference of the calves of 1 cm or more was measured in 101 of 232 or 44% (95% confidence interval [CI] , 37 to 51%) with PE, 176 of 446 or 39% (95% CI, 34 to 44%) without PE, and in 6 of 101 or 6%, (95%70 CI, 1 to 11%) control subjects (PE vs control subjects, p<0.001; subjects without PE vs control subjects, p<0.001; PE vs no PE, p=NS). Among patients with PE, the addition of calf asymmetry of 1 Homan's sign. We define these as qualitative signs. In all patients, the circumference of the calves was measured 10 cm below the tibial tuberosity. The age of patients with PE vs those without was 59± 16 years vs 57± 17 years (p=0.06).
Subjects With No Suspected Thromboembolic Disease A nonrandomized current cohort of healthy subjects served as normal control subjects. Evaluation of the legs, including measurement of the calves 10 cm below the tibial tuberosity, was made in 101 men and women with no suspected thromboembolic disease. Control subjects were in good general health; 97 were hospital employees, and 4 were patients in the otorhinolaryngology clinic. Subjects were excluded if they had a history of thrombophlebitis, leg pain, swelling of the legs, fracture of a lower extremity, orthopedic surgery involving the lower extremities, or heart failure. Control subjects were 39 ± 12 years of age.
Statistical Methods
A x2 test with Yates correction was used to compare the prevalence and distribution of clinical signs of deep venous thrombosis. The 95% confidence interval (CI) was calculated according to Galen (n=446) *Signs of deep venous thrombosis include tenderness, edema, erythema, calf tenderness, and Homan's sign, and if associated with differences of calf circumference, were on the same side as the larger calf. All differences between patients with PE and without it were not statistically significant.
CHEST / 107 / 4 1 APRIL, 1995 937 probability value of less than 0.001 (Table 2) . DISCUSSION Assessment of the lower extremities in patients with suspected PE usually has been on the basis of qualitative signs including edema, erythema, tenderness, palpable cord, and Homan's sign.'0'12 On this basis, only 11 to 37% of patients with PE had abnormalities of the lower extremities suggestive of deep venous thrombosis. Among patients with deep venous thrombosis, these qualitative signs were observed more frequently, 49 to 95%, although they were not specific. [15] [16] [17] [18] [19] [20] Swelling of the calf, if the thigh measurements are equal, implies at least obstruction of the femoral or popliteal vein.21 Among the few investigators who reported measured differences of the circumference of the calves, asymmetry in the circumference of the calf of 1 cm or more was shown in 90% of patients with proven deep venous thrombosis, but such swelling also was shown in 92% of patients with suspected deep venous thrombosis in whom the diagnosis was excluded which indicates that most patients referred for studies of the lower extremities had calf asymmetry.22 Others showed that asymmetry of the calves of less than 3 cm was not specific for deep venous thrombosis.23 A measured difference of the circumference of the calves of greater than 2 cm was shown in approximately 3% of patients with deep venous thrombosis, but specificity was not reported.24 A difference of 3 cm or more was associated with a high likelihood of having deep venous thrombosis.23 '25 We have been unable to find reported values of calf measurements in healthy subjects. Measurements in control subjects in our investigation indicate that a difference of circumference of the calves of 1 cm or more is abnormal.
Among patients with PE, the addition of a measured asymmetry of calf circumference of 1 cm or more to the qualitative signs (tenderness, palpable cord, edema, erythema, Homan's sign) added prominently to the detectable abnormalities of the lower extremities, which are suggestive of deep venous thrombosis. In PIOPED, evaluation of the lower extremities by impedance plethysmography, ultrasound, or venogram was not part of the protocol. The prevalence of deep venous thrombosis, therefore, among patients in PIOPED in whom PE was diagnosed or excluded is not known. Autopsy investigations, however, indicate that deep venous thrombosis is present in 80% or more of patients with PE.6-9
In conclusion, although asymmetry of the circumference of the calves of 1 cm or more has been reported to be nonspecific for the diagnosis of deep venous thrombosis, such asymmetry is clearly abnormal. Such asymmetry of the calves did not distinguish between patients with PE and patients without it. When considered in proper perspective with the other nonspecific signs and symptoms of PE, a measured difference of calf circumference of 1 cm or more increases the prevalence of detectable abnormalities in patients with suspected acute PE. Subtle asymmetry of the calves may indicate a need for noninvasive diagnostic tests of the lower extremities to determine whether deep venous thrombosis is present.
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